Intragenomic 16S rDNA divergence in Haloarcula marismortui is an adaptation to different temperatures.
The halophilic archaeon Haloarcula marismortui contains three ribosomal RNA operons, designated rrnA, rrnB, and rrnC. Operons A and C are virtually identical, whereas operon B presents a high divergence in nucleotide sequence, having up to 135 nucleotide polymorphisms among the three 16S, 23S, and 5S ribosomal RNA genes. Quantitative PCR and structural analyses have been performed to elucidate whether the presence of this intragenomic heterogeneity could be an adaptation to the variable environmental conditions in the natural habitat of H. marismortui. Variation in salt concentration did not affect expression but variation in incubation temperature did produce significant changes, with operon B displaying an expression level four times higher than the other two together at 50 degrees C and three times lower at 15 degrees C. We show that the putative promoter region of operon B is also different. In addition, the predicted secondary structure of these genes indicated that they have distinct stabilities at different temperatures and a mutant strain lacking operon B grew slower at high temperatures. This study supports the idea that divergent rRNA genes can be adaptive, with different variants being functional under different environmental conditions (e.g., temperature). The same phenomenon could take place in other halophiles or thermophiles with intragenomic rDNA heterogeneity, where the use of 16S rDNA as a phylogenetic marker and indicator of biodiversity should be used with caution.